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Geological Evidences for the Noah’s Flood in the Black Sea.- Evidences  

for a Major Earthquake 7600 BP.  
 

Petko Dimitrov, Dimitar P. Dimitrov 
Institute of Oceanology of BAS, Varna city, Bulgaria 

Authors present a number of geologic, climatic, oceanographic and archeological 
evidences that the Noah’s Flood happened in the Black Sea. Analysis of the data 
obtained in the last 20 years suggests an exceptionally large natural catastrophe in the 
Black Sea 7600 yrs. ВР. 

8 – 9 thousand yrs. BP (after 14С dating) Black Sea was a sweet water lake with 
coasts 90 – 120 m below the recent day sea level. A catastrophic extremely rapid 
flooding of the Black Sea by the Mediterranean sea waters happened during the last 
interglacial warming. It produced deposits of geocatastrophic type- sapropels. They 
consist of up to 2 meters thick deposit of dead organic matter from the sweet- water 
organisms killed by the invasion of ocean waters with 380/00 salinity. It’s age is 7600 
г. ВР. At that time the global sea level was 30-40 m bellow the modern one, while the 
Black sea was – 120 m. Flooding of the Black sea happened in result of breaking of 
the Bosphor’s dividing wall. Probably this happened in result of activization of 
seismo- techtonic processes in the region. 

A number of archeological evidences suggesting, that this catastrophe is exactly 
the Noah’s Flood are found around the former sea coast, far below the sea surface. 
 
 

The "Grotte de Hotton" Karstic Network: Relationships between Tectonics, 
Cartography and Karstogenesis Paleoseismic implications 

 
Serge DELABY 

Service de Geologie Fondamentale et Applique (GFA) 
Faculte Polytechnique de Mons, Rue de Houdain, 9, B - 7000 Mons 

 
The Hotton cave is one of the most famous karstic networks of Belgium that has 

been developed in the Givetian limestones in the Ardennes. The cave was 
investigated with karstic, structural and morphogenetic studies in order to integrate all 
these aspects in the genesis and the history of the cave. The Hotton region is 
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structured in reversed series of the Halleux Anticline formed during the Hercynian 
folding, followed by strike-slip and reverse faulting, with tension gashes and 
stylolithes tardi-Hercynian in age. The cave reveals also recent tectonics through 
indirect features. The Hotton karstic network is structured along NE-SW fractures due 
to extensional tectonics in NW-SE extension. More recently, broken speleothems 
called "sismothems" suggest a seismic origin, possibly related to a strong earthquake 
very close to the Hotton cave. 

 
 

Gypsum Karst in Fuentes (Cuenca), Spain 
 

E.Sanz 
Dpto.de Ingeniería y Morfología del Terreno. Esc. Téc. Sup. De Ingenieros de Caminos, 
Canales y puertos. Ciudad Universitaria, s/n. 28040 Madrid, (mt15@caminos.upm.es) 
 
Abstract 

The Fuentes karst geosystem is associated with the Palaeogene massive gypsum 
which show dolines and a fluvial-lake karstic depression of the Moscas valley river, 
which is an inheritance of a Holocene-Pleistocene complex fluvial lake. The valley 
has only one fluvial terrace with collapse palaeodolines. The karstic depression has 
been covered by alluvial lacustrine quaternary sediments having an average thickness 
of 30 m with same areas reaching a depth of up to 60 m under Los Cedazos and Las 
Zomas lakes. The Fuentes gypsum constitutes a hydrogeological active karst of a 
highly heterogeneous nature with one principally natural recharge obtained from 
infiltration of rainwater on the gypsum outcrops located in the area, and with a 
groundwater discharge originating in springdolines. The groundwater level variation 
induces mechanical active process of collapse resulting in the formation of 
dolines-lakes. In view of the above, it is to be expected that the dissolution 
determined by the groundwater flow may also have determined to a great extent the 
evolution of this basin during the Quaternary period. 
 Key words: fluvio-lake basin, gypsum-karst, Iberian Mountains, Spain 
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Karst Collapse happened in June 12, 1999 

 
 
 
STRUCTURE AND GENESIS  
Karstification Along an Active Fault Zone in Cyprus 
 
By Richard W. Harrison1, Wayne L. Newell1, and Mehmet Necdet2 
1 U.S. Geological Survey, Reston, VA  
2 Turkish Cypriot Community, Nicosia, Cyprus  
 
Abstract 

Karstification is occurring along the trace of an active, left-lateral, strike-slip 
fault zone at Pergamos, Cyprus due to increased permeability from brecciation, 
fracturing, and steeply dipping bedding in a carbonate/evaporite sequence. The fault 
zone consists of a restraining bend segment, which strikes eastwest and dips steeply 
to the south, and two strike-slip segments, both of which strike N30°E and are 
vertical. Dissolution of subsurface gypsum along all three segments has developed 
linear trends of sinkholes; no other sinkholes occur in the area. A scarp produced by 
the fault zone has influenced surface drainage and focused ephemeral stream flow 
into the sinkholes, further enhancing karstification. 
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Map showing location of Pergamos, Cyprus. 

 
 
Geology and Water Quality of Karst Springs in Villicum Mt., San Juan, 
Argentina 
 
 C.Fiorenza(1,2,3), C.Wetten(1,2) , J.J. Durán(4,5), J. López-Martínez(5) and A.Rivas(5) 
(1)Instituto Nacional del Agua-INA-CRAS. Av. I. de la Roza 125 Este, piso 3o. Capital, 5400 
San Juan, Argentina  
(2) Cátedra de Hidrogeología. Facultad de Ciencias Exactas, Físicas y Naturales Universidad 
Nacional de San Juan. Av. I. De la Roza y Calle Meglioli. Rivadavia. 5400 San Juan, 
Argentina  
(3)Cátedra de Análisis Estadístico. Facultad de Ciencias Exactas, Físicas y Naturales 
Universidad Nacional de San Juan. Av. I. de la Roza y Calle Meglioli. Rivadavia. 5400 San 
Juan, Argentina  
(4)Instituto Geológico y Minero, Ríos Rosas, 23, 28003 Madrid, España(jj.duran@ige.es) 
(5)Departamento de Química Agrícola¸Geología y Geoquímica¸Facultas de Ciencias, 
Universidad Autónoma de Madrid. Carretera de Colmenar Viejo, km 15, 28049 Madrid, 
España  
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Abstract 
The analyzed area has a main positive element with a north-south orientation, 

composed by limestones and dolomites of the Cambrian and Ordovician periods that 
constitute the southern extreme of the Villicum mountain range. To the east the 
piedmont plain developed over Tertiary sediments (Neogene), leaning in 
disconformity over the carbonatic deposits. The Quaternary sediments consist of 
alluvial-fluvial fans and travertine creating a table like form overtopping the Neogene 
sediments. The main purpose of this work was to detect the possible existence of 
karstic phenomena and to be able to infer the aptitude of the calcareous deposits of 
the mountain range, to provide groundwater. An expeditive structural study was 
realized in the calcareous massif and a chemical sampling of 10 springs located in the 
piedmont plain. On account of obtained data and field verifications, it is concluded 
that numerous cavities exist in the massif, but are not well development, with the 
exception of a sima with 40 meters of development, which could be explained by the 
existence of karstic phenomena of past importance. The water of the springs is a 
chlorine-sodium type, could owe their content of carbonates and consequently the 
travertine deposits to the circulation through the Villicum mountain range. These 
calcareous rocks could be considered as a potential resource providing water through 
karstic aquifers, due to the existence of dissolution phenomena and the generation of 
open spaces capable of transmitting and storing water, that could be used by the 
mining companies located in the area.  
Key words: Argentina, karst, La Laja, San Juan, Sierra de Villicum 
 
 
 
  
Hydraulic Conductivity of Carbonate Rocks in Cordillera Bética, Spain 
 
A. Pulido-Bosch(1), J. Motyka(2), P. Pulido-Leboeuf(1)and S. Borczak (3) 

 
(1)Departamento de Hidrogeología, Universidad de Almería.04007Almería (apulido@ual.es) 
(2)Faculty of Mines, University of Mines and Metallurgy, al. Mickiewicza 30, 30059 Krakow, 
Polonia 
(3)Faculty of Geology, Geophysics and Environment Protection, University of Mines and 
Metallurgy, al. Mickiewicza 30, 30059 Krakow¸polonia 
                                                                                     
 
Abstract 

The laboratory tests performed on 181 rock samples from boreholes drilled in 
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different areas of the Betic Cordillera show hydraulic conductivity values that range 
from 2.71×10-12 to 5.25×10-5 m/s and open porosity values from 0.00446 to 0.209. 
Higher values are generally associated to Miocene calcareous sandstones, although 
hydraulic conductivity reaches its highest values in some isolated limestone and 
dolostone samples. Lower values were found in marly limestones and marbles. 
Specific yield ranged from 0 to 0.0798 with a mean value of 0.00579.  79 samples 
did not released water during the specific yield test, while other 11 samples released 
water during more than 30 minutes. Such wide ranges of variation show the great 
diversity of behaviours that the matrix of the carbonate rocks can have, refering to the 
water storage and transfer and their influence on the pollutants spread. A weak 
relation between interconnected porosity and hydraulic conductivity was found. The 
relation between interconnected porosity and specific yield is slightly stronger, except 
in the case of the dolomites, where a high correlation was found. 
Key words: Betic cordillera, carbonate rocks, hydraulic conductivity, open porosity, 
relative drainability, specific yield 
 
 
 
Hydrochemistry of Carbonate Aquifers in Cabeçó D'Or (Alicante), SE Spain 
 
J.M.Andreu(1)¸J.C.Cerón(1)¸A.Pulido-Bosch(3) , A.Estévez(1) and E. García-Sánchez(4)  
(1)Departamento Ciencias de la Tierra y Medio Ambiente. Universidad de Alicante. 03080 
Alicante, España (Andreu.Rodes@ua.es;Antonio. Estévez@ ua.es)  
(2)Departamento de Geodinámica y Paleontología. G.I. Recursos Hídricos y Geología 
Ambiental. Universidad de Huelva. Campus El Carmen. 21071 Huelva, España 
(ceron@uhu.es)   
(3)Departamento de Hidrogeología y Química Analítica. G.I. Recursos Hídricos y Geología 
Ambiental. Universidad de Almería.04120 La Cañada, Almería, España (apulido@ual.es) 
(4)Departamento de Agroquímica y Medio Ambiente. Universidad Miguel Hernàndez, Avd. 
Ferrocarril s/n 03020 Elche, Alicante, España (ernesto.garcia@ umh.es)  
 
Abstract 

The results of a hydrogeological research carried out in the aquifer of "Sierra del 
Cabeçó d'Or"(Alicante, south-east Spain) are exposed. The aquifer has approximately 
15 km2 and it composed by limestone and sandstone rocks of Jurassic- Lower 
Cretaceous age. The climate of the zone is Mediterranean type, with annual mean 
rainfall of 412 mm. The annual mean temperature varies between 7.7 and 25 oC. A 
series of samples was taken with the aim of characterizing the hydrochemistry of the 
rapid infiltration waters within of the unsaturated zone, and defining the processes, 
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which modify their chemical composition. At the same time, an attempt was made to 
understand their relationship with the waters of the saturated zone of the "Cabeçó 
d'Or" aquifer. It has been established the contribution from the edapho-climatic 
component, which enriches the infiltration waters with salts and CO2 and so favours 
dissolution of the rock during the downward passage of the water. In the saturated 
zone, dissolution of evaporite salts at depth, is the likely principal explanation for the 
considerable increase in the mineralized status of the waters. 
Key words: Alicante, hydrochemistry, infiltration, karstic aquifer 
  
 
 
Seawater Intrusion in Karstlc Aquifers. Some examples 
 
A. Pulido-Bosch(1), A. Vallejos(1), J.M. Calaforra(1), M.L. Calvache(2), P. Pulido-Leboeuf(1) and 
W. Martín-Rosales(2) 
(1)Dpto. Hidrogeología y Q.A., Universidad de Almería, 04120 Almería (apulido@ual.es) 
(2)Dpto. Geodinámica, Universidad de Granada, 18071 Granada 
  
Abstract 

Karstic aquifers are of great economic interest as sources of water supply both for 
drinking and for agriculture. In Spain, karstic aquifers occupy an area of some 100 
000 km2, some of which are found in coastal regions. Certain coastal karstic aquifers 
have brackish springs associated with them (e.g. the saline springs of Sierra de 
Mustalla). In other cases, karstic rocks play a key role in the processes of seawater 
intrusion into detrital coastal aquifers (as in the case of the Castell de Ferro aquifer). 
Lastly, the structure and geometry of the aquifer systems are crucially important in 
processes of seawater intrusion, and this feature is illustrated with reference to the 
Campo de Dalías aquifer units (Almería). 
Key words: brackish springs, complex systems, seawater intrusion, structure 
  
 
Labile Content of Elements in Karst Environments and Its Effects to Vegetation 
in South China 
-A Case Study in Nongla, Guangxi* 
 

Jiang  Zhongcheng 
(Institute of Karst Geology,CAGS; Karst Dynamic Laboratory, MLRC; Guilin,China,54100) 

David Dian ZHANG 
( Department of Geography of the University of Hong Kong, Pokfulam Road, Hong Kong) 
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Abstract: Study on labile content of elements in karst environments, one should consider soil, 
karst water and soil water three kinds of carriers.  Though the alkaline and lime features of 
soils in karst areas result in low labile content of alkaline-earth elements in soil, the ionic 
concentration of elements in karst water and soil water are also important sources of  liable 
elements for vegetation. Moreover, the labile content of elements in soil, karst water and soil 
water is quite different in different rock areas and different karst dynamic conditions. With 
solution of the rocks, the higher background value of elements in rock usually leads to the 
higher labile content in karst areas. There are intense karst solution processes in Nongla, 
south China, as a result, not only soluble K, Na, Ca and Mg can be dissolved in water in great 
concentration, but also some un-soluble elements such as Si, Al, Fe and Mn can be partly 
dissolved in karst water and soil water, which make the vegetation to develop well, with 
diverse plant species and many precious herbs. 

Key words:  Labile element;      Karst ecology;        Nongla, Guangxi, China 
 
0  Introduction 

Recent researches in some west countries show that the alkaline and lime features 
of soils in karst areas result in the low labile content of alkaline-earth elements in soil, 
which lead  a lack of  mineral nutrient elements in the local plants (Cole,1957; 
Marschner,1985; Kabata et al,1992).  As the results, the plant can not develop well, 
usually with some disease symptoms such as lost green (Marschner, 1985).  
However, the vegetation in some karst areas of south China not only lack the 
symptoms, but also is diverse in plant species (Li et al, 1991), with abundant famous 
and precious plant resources such as precious herbs, particular fruits and good timbers 
(Xu,1985, Jiang,1999). Such biological diversity of plant indicates that the karst areas 
in south China can provide enough the mineral nutrient elements to the vegetation. 
Here comes a question. Why the ecological situation in some karst areas in south 
China is such different from the west countries?  This paper tries to answer the 
question by a case study in a typical karst area in Nongla, Guangxi, China, by 
examining mineral nutrient elements of soil, soil water, karst water and plant in the 
area. The study is useful for rehabilitation of forests in rock desertification areas and 
sustainable development of agriculture in karst mountain areas (Jiang,1999; 
Yuan,1987 and 1997). 

 
1 Labile elemental content in soil, soil water and karst water in Nongla 
Vegetation in karst areas can grow in not only soils but also rocks (Huang,1982; Zhou 
et al,1987), because the karst water in the soluble rock features, solution to dissolve a 
________________________________________________ 
*Supported by National Science Foundation of China, Grant No.30069005  and  Ministry 
of Science and Technology, China, Grant No.2001BA606A08.    
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little rock,  can provide the enough mineral nutrient elements to the vegetation 
(Jiang,1999). Therefore, besides soil, karst water is also an important carrier of labile 
elements in karst areas. Moreover, soil water in karst fissures can be mixed with karst 
water flow, so the labile elemental content in soil water in karst areas depends not 
only on solution of the soil solid but also on the solution of the surrounding rocks.  
That is why we should consider the labile elemental content in karst areas in soil, soil 
water and karst water three carriers respectively. 

 Nongla is a typical fengcong (peak-cluster) karst mountain area, locating in the 
center of Guangxi, China(Fig1), with a mean annual rainfall of about 1700 mm per 
year, a mean annual temperature of about 20 ℃. The rocks mainly consist of 
siliceous dolomite but partly limestone, with a good forest cover. The CO2 content in 
soil ranges from 0.5 % in winter to about 5.0 % in summer. The solution rate and 
karstification of rocks are very strong.  The HCO3

- concentration in karst water can 
reach up to 403 mg/l. 

 

 
                    Fig.1, Location of  Nongla, Guangxi,China 

 
1.1 Labile elemental content in soil 

The chemical analyses of labile and total content of 11 elements in Nongla show 
that the liable content of the elements is much less than the total content, and the 
efficiency is less than 2%, except Ca and Mg which are main composition of 
carbonate rocks (Table 1). The result is in correspondent with former researches (Cole, 
1957; Marschner, 1985; Institute of Soil, 1978; Kabata et al, 1992). The main reason 
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is that there is high pH value in the soil, which results in low labile content of 
elements in the soil.  The element Cu from different types of soil samples in 
Guangxi could considered as a typical example (Table 2). With a high pH value, the 
liable content and efficiency of Cu in lime soil in Nongla is evidently less than that in 
acid soils in the surrounding areas, though the total content in lime soil is the highest 
one in the samples.   

 
Table 1   Total and labile contents of 11 elements in soils and the rock in Nongla(ug/g) 
Location item B  P K SiO2  Ca   Mg  Mn  Cu Zn Fe Na

 Total 

content 

106.5 723 6366 343900 32623 19227 2007.5 23.16 431.6 131300 2018

A layer Labile 

content 

0.32 2.37 39.75 683.5 2567.3 990.3 24.62 0.44 0.5 13.98 10.4

 Efficiency 

(%) 

0.3 0.33 0.624 0.2 7.87 5.15 1.23 1.9 0.12 0.01 0.52

 Total 

content 

88 602 5524 343100 25237 17844 1780 18.91 417 130000 1046

AB layer Labile 

content 

0.17 1.62 28.5 925.6 2038.9 838.5 17.51 0.23 0.19 15.21 9.38

 Efficiency 

(%) 

0.19 0.27 0.52 0.27 8.08 4.7 0.98 1.22 0.05 0.01 0.9

 Total 

content 

76.2 573 5987 339800 23271 16774 1368 23.11 415.8 132600 1436

B layer Labile 

content 

0.15 2.28 29.25 384.7 1651.6 741.33 12.87 0.31 0.22 14.45 9.55

 Efficiency 

(%) 

0.19 0.4 0.49 0.11 7.8 4.42 0.94 1.34 0.05 0.01 0.67

Soil in  Total 

content 

115.3 1264 11959 379900 29829 20191 2755 40.52 413.1 121400 1112

fissure Labile 

content 

0.11 6.47 32.25 432.8 4209.6 95.65 31.62 0.85 1.11 9.35 10.4

 Efficiency 

(%) 

0.1 0.51 0.27 0.11 14.11 4.87 1.15 2.1 0.27 0.08 0.94

Base 

rock 

Total 

content 

/   310 200 4300 224428 120308 1130 120 120 975 124

        a)  All chemical experiments of samples in this paper were made by the Chemical 
Laboratory of Institute of Karst Geology. 
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Table 2   Contrast on total and liable content of Cu in different soils in Guangxi 
  Crimson soil   Red 

soil 
  Yellow soil    Lime soil 

pH value 5.0 4.9 5.1 7.4 

Total content (µg/g) 22.1 6.2 7.4 23.11 

Liable content 
(µg/g) 

1.7 0.39 0.8 0.31 

Liable efficiency 
(%) 

8.0 6.2 10.1 1.3 

 However, the labile content and efficiency of elements in soil in karst areas is 
related to background of rocks. Because of major compositions of karst rocks, the 
labile content and efficiency of Ca and Mg are much more than that of other elements 
(Table 1,Fig.2).  Content of Mn and Cu in the rocks in Nongla are also quite high, 
though they are not the main compositions of the carbonate rocks, the liable 
efficiency of  the elements in soil is also evident in Figure 2. High rainfall and 
solution rate of rocks in Nongla are the important causes of the phenomena.  The 
reason is that, the soils in karst areas in Nongla are in the low part of dolomite hills,  
and  the karst water from dissolution of the surrounding dolomite rocks, with high 
ionic concentration of the rock compositions, can leak into the soils to increase the 
ionic concentration of the elements in soil(Jiang, 1997). The contrast of the labile 
efficiency of elements from different soil layers in Figure 2 can provide another  
evidence for indicating the importance of solution processes of rocks on labile content 
of elements in soils.  The labile efficiency of Ca, Mg, Cu and Mn, which mainly 
comes from rocks, in the soil in karst fissure is evidently higher than that in open soils. 
However, the labile efficiency of B, K and Na, which mainly come from organism 
enrichment in the soil, is much higher in A layer of soil than that in karst fissure soil.   

0

10

20

30

40

B P K SiO2 Ca Mg Mn Cu Zn Fe Na

(%)

Fig. 2,  Contrast on total liable efficiency of different elements in soil in Nongla      
  Not2: the sections in the column from top to bottom are  A layer, AB layer, B layer of soil and fissure soil 

respectively. 
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1.2 Ionic concentration of karst water and soil water     
igration easily happens 

with

l water in Nongla is quite different from that in 
the

Table 3   Chemical composition concentration (mg/l) in karst spring water 

Composition Sp  3 Soil water 

w

 

Soil water 

w 

Under the strong karst dynamic conditions, element m
 dissolution of the carbonate rocks (Bogli,1980; Jakucs,1977; Jiang,1999; Liu et 

al, 1997; Picnett and Stenner,1978). In Nongla forest karst areas, the strong karst 
dynamic processes make not only the soluble Ca , Mg, Na and K to be dissolved into 
water in great quantity, but also the insoluble Fe, Si, Al, Co, Mn and so on to be partly 
dissolved into karst water (Table 3). 

The chemical composition in soi
 solid soil. Because soils are mainly distributed in the karst negative landforms 

such as depressions and karst fissures, the chemical composition in soil water is 
usually influenced by the karst water which comes from the rocks. As a result, ionic 
concentration of Ca and Mg in soil water are very high. Of course, lime soil also 
includes some carbonate compositions that can be dissolved into soil water. That is 
one of reasons why the concentration of Ca in the soil water 50 cm below surface is 
higher than that in karst spring water (Table 3). However, dissolution of carbonate 
compositions and other soluble chemical compositions in soil is closely related to 
CO2 content in soil air. In Nongla, the mean CO2 content in soil 20 cm below surface 
is about 1.2%, and the mean CO2 content in soil 50 cm below surface is about 2.5%. 
The higher CO2 content in soil air, the higher solution capacity of water can be 
produced.  Therefore, concentration of most soluble elements in the soil water 50 cm 
below surface is much higher  than that in 20 cm below surface (Table 3). 
 

 and soil water in Nongla  
ring 1 Spring 2 Spring

 20cm belo

    surface  

 50cm belo

 surface  

18.06 112.76

Mg 23.51 39 34.46 8.28 24.04 

Na 0.71 0.

2 

0 0 0.02 

 0 0

              1             

0

43 0.3 2.13 3.86 

K 0.01 0.03 0.06 0.3 1.92 

SiO 2.2 1.9 2.1 11.1 24 

Al .08 .14 0.02 0.8 

PO4 .004 .018 0.004 0.2 0.14 

Ti <0.01   <0.01    <0.0 <0.01 <0.01 

Fe 0.0074 0.0184  0.0077 0.2211 0.0224 

Mn 0.004 0.0033  0.0029 0.0765 0.0123 

Pb .0009 0.0316  0.0007 0.0042 0.0259 

Zn 0.0076 0.0077  0.0081 0.67 0.103 

Ca 68.71 78.85 68.71  
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Cu 0.0027 0.0018 0 0.0015 0.0033 

Ni 0.0084 0.0129  0. 2 

     0

   0.05   0.05     <         0.2 

014 0.0017 0.0051 

Co 0.0035 0.0032 0.0061 0.0055 0.0117 

Sr  0.023 .016 0.022 0.02 0.051 

B  0 0 0 0.12 0 

Mo 0.5  <0.05    

 

   Elemental situation in vegetation and its relationship with the environments 

lab

able  4    Contrast on labile content of  elements (ug/g)  

Composit n soil Difference 

 
2

The content of major elements in vegetation in Nongla is much higher than the 
ile content of the elements in soil (Table 4). And the content of elements in 

vegetation in Nongla has a duplicate relativity with content of the elements in the 
rock and in the soil.  

 
T

between vegetation and soil in Nongla 
ion Content in plant Liable content i

B 23.1 0.318 22.7 

P 600 2.37 597.6 

K 3700 39.75 3660.2 

S  2900 iO2 683.5 2216.5 

Ca 11600 2567.3 9032.7 

Mg 4200 990.3 3209.7 

Mn 623 24.62 598.4 

Cu 4.47 0.44 4.0 

Zn 29.9 0.5 29.4 

Na 5.01 0.75 4.26 

Fe 149.6 13.98 135.6 

 
ke Y as the content of a element in vegetation(Table 4),  X1 as content of the 

elem

Cu: Y=-0.2735＋0.0417X1＋0.01164X2      R＝0.9154 
Z

 

Ta
ent in the rocks(Table1)，and X2 as content of the element in the soils(Table 1)，

then, for some elements such as Cu, Zn, Co and Mg  in Nongla karst areas, we have, 
 

n: Y=-43.2529＋0.6124X1＋0.07598X2     R＝0.8284 
Co: Y=7.9095＋0.27732X1－0.70315X2      R＝0.9246 
Mg: Y=-1.6515＋0.0891X1－0.0528X2       R＝0.5979 
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where, R is the correlative coefficient. 
These show that, the vegetation in karst areas has a closed relationship with the 

rock backgrounds and soils. The high concentration of elements of karst water which 
comes from dissolution of rocks under high solution rate can make up the lack of the 
liable content of the elements in the soil and make the content of a element in 
vegetation to befit the development of the life (Table 5). The karst water can not only  
flow into soil but also be partly absorbed directly by the vegetation. As a result, the 
vegetation in Nongla karst areas develops very well, with diverse plant species and 
many precious herbs. 
  

Table 5   Range of  several trace elements in plants(ug/g) 
Elements Normal 

range∗ 
Lack∗ 
  

over∗ Situation of elements 
in plants in Nongla 

Co 0.25-3.0 <0.25 >3.0 befitting 
Cu 3-12 <3 20-40 befitting 
Zn 20-60 <20 60-100 befitting 
Mn 20-60 <20 60-70 befitting 
Fe >100 <50 / befitting 
Mg 2000-5000 <2000 >8000 befitting 

      *Data on range of elements is from Marschner (1985)[4]  

 
3 Conclusions  

Although the low labile content of most elements in lime soils is popular 
phenomena, the high concentration of elements of karst water which comes from 
dissolution of rocks under high solution rate can make up the lack  in the karst areas 
such as Nongla, south China.  The powerful solution dynamic conditions in south 
China such as rich rainfall, high temperature and high CO2 content in soil air 
(Jiang,1996) are the important causes of high concentration of the elements of the 
karst water. And they are not only the key points why the karst landforms and ecology 
are different from north China and the west countries, but also the important reasons 
to explain why the vegetation in some karst areas in south China has not the lost 
green disease symptom.   

The elements of karst water and soil water are mainly in ionic state and easily 
absorbed by the plants, so they are the important source of the nutrient elements of 
plants in karst areas, especially in strong solution areas such as in karst forests in 
south China. Therefore, in karst areas, we should consider three carriers for labile 
content of elements in the environments. The calciphile and lithophyte of vegetation 
in karst areas in south China are other evidence for the vegetation to absorb the 
nutrient elements from the karst water in karst fissures.  
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The labile content of elements in karst areas depends on the geochemical 
background of rocks, climate, water flow and CO2 content in the environments. Rich 
trace elements in the carbonate rocks, humid and warm climates and dense forests are 
the favorable conditions for supply of liable elements to vegetation. However, all the 
conditions are quite different in different karst areas and in different seasons. 
Therefore, detailed further researches on labile content of elements in karst areas are 
necessary for the application of the labile elements in the agriculture and forestry. 
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	Cu: Y=-0.2735＋0.0417X1＋0.01164X2      R＝0.9154
	
	
	where, R is the correlative coefficient.
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